The construction of thermodynamic stability diagrams for the Fe-Cr-Ni systems is discussed. The constructed diagrams are used to predict materials behavior at coal gasifier oxygen and sulfur potentials. Some preliminary experiments are run to compare predicted results with experimental observations. Powder mixtures of FeS, NiS, and Cr 2 o 3 are used to observe the formation of the iron-chromia and nickel-chromia spinels at 871°C. Only the iron-chromia spinel was observed. No spinels were observed on 310 stainless steel samples exposed to the same environment.
-2- 1 As discussed previously , the construction of thermodynamic stability diagrams for the Fe-Cr-Al alloy systems is straightforward, given accurate and reliable thermodynamic data. The alloy system of interest, dependin& on the particular alloy composition, can be either an Al 2 o 3 or a cr 2 o 3 former. Alloys that form protective Alz0 3 or Cr 2 o 3 ·1ayers generally show good corrosion resistance. This is particularly crucial in the construction and operation of coal gasifiers since the raw synthesis gas from a gasifier contains sufficient oxygen and sulfur to attack iron-base alloys at high temperatures 1 .
In this brief report, the calculated diagrams for the Fe-Cr-Ni systems at 871°C and 982°C will be presented. This system is of practical interest because it forms the basis for the 300 series stainless steels. Some preliminary e~perimental observations will be presented and the results compared with the phases predicted by the diagrams. 1 The construction and use of stability diagrams is detailed elsewhere and only those features which are peculiar to the Fe-Cr-Ni system will be discussed.
The most significant difference is that at both 871°C and 982°C, the nickel sulfides are liquid. The formation of a liquid phase is of c9ncern because it can severely affect the adherence of a protective Cr 2 o 3 scale.
It is also of concern in the construction of the stability diagrams.
Sufficient nickel may be dissolved in the liquid nickel sulfide phase to make the phase non-stoichiometric. This makes the calculation of the dissociation pressure of the sulfide inexact. Data have been taken from and NiCr204 are of interest in this system.
Oxides of iron higher than Feo have not been considered so the nickel-iron spinel, NiFe 2 o4, also is not considered.
The Gibbs free energy data were obtained from a variety of sources, shown in Table 1 . Data for FeCr204 were taken from Jacob 3 and for NiCr2o 4 interest and have been enlarged in Figure 4 .
At high values of P 0 five phases are possible: FeO, NiO, Cr203, 2 FeCr204, and NiCr204. From stoichiometric considerations a maximum of three phases can coexist. This is illustrated in Figure 3 and has been explained 1 previously In these diagrams the metal activities are taken to be unity. The effect of decreasing the metal activity is to stabilize the alloy with respect 1 9 to oxidation and sulfidation, but it is a small effect ' .
At the test conditions the predicted product phases from 
